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wherein R, represents />-dimethy)aminoethyl, 
}j - dimeihylaminoisopropyl, p - piperidino- 
ethyl, )3 - (4 . mcthylpiperazino) - ethyl, 

20 (1 - methyl - 2 - piperidyl) - methyl or 1 - 
methyl - 3 - piperidyl; R.^ represents hydro- 
gen or methyl; R, represents hydrogen, chlor- 
ine, methyJ or methoxy; R, represents hydro- 
gen or methyl and R.-, represents hydrogen, 

25 chlorine or meihoxy. The compounds of for- 
mula I form acid addition salts with inorganic 
and organic adds and hence the invention 
includes within its scope pharmaceutically ac- 
ceptable acid addition salts of the compounds 

30 of formula 1. 

The compounds of formula I may be pre- 
pared by reacting in a suitable ether, for ex- 
ample tetrahydrofuran, diethyl ether, propyl 
ether, isopropyl ether or butyl ether, a 6 - 

rn-.' ' 



wncrein nai icpi^cin^ wiwuuw ui uiui«.ov, 
and R, has the same meaning as in formula 
I, to form a magnesium organic derivative 45 
which is hydrolysed to form a 6 - hydroxy 
derivative represented by the general for- 
mula: 




III 

wherein K^, R,, R^, R, and have the same 50 
meaiungs as in formula 1. 

The compounds of formula III arc then 
reacted witii a dehydrating agent such as a 
strong acid, for example sulphuric acid, hy- 
drocliloric acid, phosphoric acid or p - tolu- 55 
ene - sulphonic acid, or an inorganic or or- 
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(71) We, Labaz, formerly known as 
Laboratoircs Labaz, of 39, avenue Pierre 1 or 
de Serbie, Paris 8e, France a French body 
Corporate, do hereby declare the invention, 
for which we pray tliat a patent may be 
granted to us, and the method by which it 
is to be performed, to be panicularly des- 
cribed in and by the following statement: — 

This ii.vention relates to novel benzo[b]- 
benzofurano[2, 3-e]oxepine derivatives and to 
a process for preparing the same. 

The ben2o[b]benzofurano[2, 3-e]oxepine 
derivatives with which the invention is con* 
cerned are represented by the general for- 
mula: 



20 



25 



30 




wherein Ri represents .'^-dimethyiaminoethyl, 
- dimethylaminoisopropyl, p - pipcridino- 
ethyl, J8 - (4 - meihylpiperazino) - ethyl, 
(1 - methyl • 2 - piperidyl) - methyl or 1 - 
methyl - 3 - piperidyl; R:. represents hydro- 
gen or methyl; R. represents hydrogen, chlor- 
ine, methyl or methoxy; R^ represents hydro- 
gen or methyl and Rr, represents hydrogen, 
chlorine or methoxy. The compounds of for- 
mula I form acid addition salts with inorganic 
and organic acids and hence the invention 
includes within its scope pharmaceutically ac- 
ceptable acid addition salts of the compounds 
of formula I. 

The compounds of formula I may be pre- 
pared by reacting in a suitable ether, for ex- 
ample teuahydrofuran, diethyl ether, propyl 
ethcr^ isopropyl ether or butyl ether, a 6 - 



0X0 - ben2o[b]ben2ofuranol2, 3 - e]oxepme 
of tlie general formula: 



R] 0 



35 



II 



in which Rj, R3, R4 and R5 have the same 
meanings as on formula I^ with a halogeno- 
magnesiwn organic compound of the general 
formula 

HalMg— CH=— Ri 

wherein Hal represents chlorine or bromine 
and Rt has the same meaning as in fonnula 
I, to form a magnesium organic derivative 
which is hydrolys^l to form a 6 * hydroxy 
derivative represented by the general for- 
mula: 
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wherein Ri, R-, R3, R4 and R3 have the same 50 
meanings as in formula I. 

The compounds of formula III are then 
reacted with a dehydrating agent such as a 
strong acid, for example sulphuric acid, hy- 
drodiloric acid, phosphoric acid or p - tolu- 55 
ene - sulphonic acid, or an inorganic or or- 
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ganic acid chloride, for example thionyl chJor- 
ide, acer>I chloride or tosyl chloride, to form 
the corresponding 6 - mcthyiidene derivative 
(i.e. the required compound of formula I), 

5 which may then be reaaed with an appropri- 
ate organic or inorganic acid to provide a 
pharroaceutically acceptable acid addition salt 
of the compound of formula I. 
The starung compound represented by for- 

10 mula II may be prepared by reacung an ethyl 
3 - bromoetiiyl-coumartlatc represented by the 
general formula: 



IV 



wherein R.. has the same meaning as in for- 
15 mula I, with a phenol of the genera] formula: 



wherein Rj, R3 and have the same mean- 
ings as fn formula I, to form the corres- 
ponding ethyl 3 - phenoxymcthyl - coumari- 
20 late which, after saponfficauon with, for ex- 
ample, a hydroalcoholic solution of potassium 
hydroxide, 3'ields a 3 - phenoxymcthyl - 
coumarilic acid represented by the general 
formula : 



25 



«4 



VI 



wherein R.., R., R, and R^ have the same 
meanings as in formula I. 

The compound of formula VI may then be 
convened to its corresponding acid chloride 

30 by means of, for example, thionyl chloride and 
directly cvdised, for example in an appropri- 
ate solvent such as dichloroeihane at a tem- 
perature below 20°C. and in the presence 
of stannic chloride, to form the correspond- 

35 ing 6 - 0x0 - bcnzo[b]benzofurano[2, 3 - c]- 
oxepine represented by formula II. 

The compound of formula IV in which 
R, represents hydrogen is a known compound. 
Those in which Ra represents chlorine or 

40 methoxy may be prepared by the method des- 



cribed in Helv. Chim. Acta, 3J, 78, IMS, 
from ethyl 3 - methyl - coumarilate. 

The compounds of formula V are also 
known compounds. 

The compounds of the present iaventioa 45 
have been unexpectedly found to possess valu- 
able pharmacological activity. It has been ob- 
served that compounds of the invention az^ 
antagonistic to serotonin and histamine which 
are comidercd as playing a biochemical role 50 
in the generation and maintainance of cephal- 
algia of various origins and, in partacular, 
migraine. This indicates that compounds of 
the invention possess the necessary biochemioil 
properties to render them valuable agents in 55 
the treatment of such pathological conditions. 

In addition ro this fairly specific activity, 
phannacological trials have shown that com- 
pounds of the invention possess antalgic pro- 
perties, probably due in pan to an action on 60 
the central nervous system, which render them 
useful in the treatment of a broader variety 
of pain. Animals which had received com- 
pounds of the invenuon showed markedly 
diminished reaction to painful stimulation as 65 
compared with untreated animals. 

Finally, it has been observed that coni- 
pounds of the invention possess an antiemetic 
activity which constitutes a valuable adjunct 
to the antalgic properties already mentioned. 70 

Compounds which have proved 10 be par- 
ticularly useful in this field are 6 - (3 - 
dimethylaminopropylidene) - ben2o[bIbcnzo- 
furanof2, 3 - e]oxepine (in the form of its 
fumarate)and 6 - (3 - piperidinopropylidcne) - 75 
ben2o[b]ben2ofurano[2, 3 - e]oxepine (in the 
form of its oxalate). 

Pharmacological tests were performed with 
these two compounds to determine their in- 
hibitory cffeas on serotonin and histamine. 80 
For the purpose of these tests the compound 
6 - (3 - dimcihylaminopropylidcnc) - bcnzo- 
[b]benzofurano[2, 3 - e]oxepine fumarate is 
hereinafter designated as Compound I, while 
the compound 6 - (3 - piperidinoproftyl- 85 
idene) - benzo[b]ben2ofurano[2, 3 - e]oxepine 
oxalate is hereinafter designated as Compound 
II. 

To provide a means of comparison with 
the prior an, the same tests were performed 90 
with a weD-known substance recognized as 
possessing anti-serotonin and anti hastaminc 
aaivit>' and which is paniculariy useful in 
the treatment of conditions characterised by 
migraine. This substance was 10 - [(2 - di- 95 
methylaniino)propyi] - N, N - dimethyipheno- 
thiazine - 2 - sulphonamide (hereinafter re- 
ferred to as Compoimd III). 

For the anti-serotonin test, the techmque 
of Gaddum and Hameed was employed 100 
whereby an isolated uterus of rat v^s placed 
in a 50 ml. bath of Locke's Solution and 
different doses of serotonin applied in order 
to discover the dose at which a reasonably 
intense spasm of the uterus was obtained. 105 
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Subsequent trials were thea made with each, 
of the compounds to be tested in order to 
discover what concentration of each com- 
pound was required in the bath to reduce 

5 by 50% the spasm provoked by the previ- 
ously determined dose of serotonin (ADr,o). 
The results of die test were based on two 
faaors, namely the intensity and the duration 
of the anti-spasmodic cfTect. 

10 This test showed that bodi Compounds I 
and II possess an anti-serotonin activity which 
is approximately one-and-a-half times that of 
Compound III. Furthermore, the duration of 
the aaion of Compounds I and II was found 

15 to be twice as long as that of Compound III 
(two hours as against one hour). 

For the anti-histamine test. McKeon's tech- 
nique was used in viva on the guinea-pig. Ac- 
cording to this techmque, intravenous doses 

20 of histamine were administered to guinea-pigs 
until tiie dose required to kill an animal with- 
in three minutes was determined. Subse- 
quentLy> this dose was administered intraven- 
ously to ether guinea-pigs simultaneously with 

25 varying doses of the cc»npound to be tested in 
order to find out how much of the latter was 
required to prevent death occurring over a 
period of six minutes in 50% of the animals 
(AD,o). 

30 It was found that the AD^^q of Compound 

I was approximately one third of that of 
Compound III while the AD^^q of Compound 

II was five times the value of Compound 
III, This test showed that both Compounds 

35 I and 11, and particularly Compoimd I^ are 
active anti-histarainics. 

Finally, antalgic tests of a purely physio- 
logical nature were performed according to the 
technique of Lund Nilsen. For ±ese tests, 

40 male mice were used and two electrodes were 
inserted subcutaneously into their tails near 
the extremity. The required voltage to produce 
a painful reaction was determined for each 
animal. Varying doses of the compound to be 

45 tested were then givea by intragastric intuba- 
tion to the mice until the average dose re- 
quired to suppress the painful reaoiion in 50% 
of the animals was determined (AD-J. 
It was found that the AD-.^ for compound 

50 Lwas 12 mg/kg of body-weight and for Com- 
pound II 75 mg/kg, while tliat for Com- 
pound III was 80 mg/kg. These results show 
that Compound I exerts an antalgic effect 
which is approximately seven times that of 

55 Compound III while Compound II is slightly 
superior to Compound III. 

Since the compounds of formula I are 
normally oily liquids, it witt be appreciated 
that for therapeutic use the pharmaceurically 

60 acceptable add addition salts of the com- 
pounds of formula I were advantageously used 
rather than the free bases. 

It will be appreciated that for therapeutic 
use the compounds of the invention will norm- 

.65 alfy be administered ia the form of a pharma- 



ceutical composition comprising as an essen- 
tial active ingredient a compound of formula 
I, in association with a pharmaceutical car- 
rier therefor. The carrier may be a solid or ' 
h'quid diluent or excipdent of the kind norm- 70 
ally employed in the production of medica- 
ments ready for use, for example bctose, 
potato starch, talc, magnesium stearate, gela- 
tine, sodium chloride or distilled water. 

The composition may be made up in a form 75 
suiuble for the desired mode of administra- 
tion, which may be by the oral:, rectal or 
parental route. Advantageously for clinical 
use, the composition is made up in a dosage 
unit form adapted for the desired mode of 80 
administration. The dosage unit may be, for 
example, a tablet, pill, packaged powder, 
capsule^ s^rup or drops for oral' admimstration. 
or suppository or a sterile solution packaged 
in a sealed container, such as an amouple for 85 
parental administration. The amount of active 
ingredient in each dosage unit will be such 
that one or more units are required for each 
therapeutic administration. 

The following Examples illustrate the in- 90 
vention. 

Example 1 

(a) Preparation of 3 - phenoxymethyl - 
coumarilic acid — (Formula IV), 

In a 3-litre flask equipped with a stirrer, 95 
a vertical condenser and a dropping-funnel, 
93.20 g. of phenol' (formula V) were dis- 
solved in 270 ml. of methyl ethyl ketone. To 
this solution were added 1.8 g. of potassium 
iodide, 2 mL of dimethylformamide and, while 100 
stirring, 136.8 g. of finely ground potassium 
carbonate. The mixture so obtained was heated 
under reflux for 30 minutes. Without cooling, 
a solution consisting of 255 g. of ethyl 3 - 
bromomethyl - coumarilate (formula IV) dn 105 
630 ml. of methyl ethyl ketone was allowed 
to flow through tiic dropping-funnd. 

The reaction medium was heated imder 
reflux for 6 hours. It was then cooled and 
the inorganic precipitate filtered off and 110 
washed with methyl ethyl ketone. 

The organic fractions were collected and 
the solvent was evaporated to yield 306 g, 
of an oily residue which was saponified by 
heating under reflux with a solution of 118.8 115 
g. of 85% potassiiun hydroxide in 600 mL of 
50% aqueous ethanol. 

The resultant solution was cooled and then 
acidified by means of hydrochloric add. The 
precipitate which formed was filtered out, 120 
washed over a filter with water and dried dn 
a drying-oven at a temperature of 60°C. 

In this manner, 224 g. of 3 - phenoxy- 
methyl - coumarilic acid were obtained (m.p. 
194 — 196°C; m.p. from isopropanol: 125 
199°C.), which represents a yield of 92.9%. 

The following compounds of formula VI 
were prepared in a manner analogous to that 
described above by reacting the appropriate 
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compound of fonnula IV with the required ing to formula VI the foflowang compounds 
substiiutcd phenol of formula V. of formula II were prepared 



5 3 



10 3 



Compound 

- (3, 5 - methyl 
phenoxynicrhyi) 
add 

- (4 - 
methyl) 

- (4 
methyl) 

3 . (4 - 



- 4 - chloro - 

- coumarihc 



Melting 
point ^C. 

210—213 8 



methyl - phenoxy- 

- coumarilic acid 
chloro - phcnoxy- 

- coimiJriJic acid 
meihoxy - phcnoxy- 



0X0 - benzo* 
ejoxepine 
methyl • 6 - 



methyl) - coumarilic acid 



3 - (4 - methvl 
15 methyl) - 5 
coumarilic acid 
3 - (4 - methyl 
methyl) - 5 - 
coumarilic acid 



phcnoxy- 
methoxy - 

- phcnoxy- 
chloro - 



170—172 
194--196 
184—185 



199—200 



220—221 



20 (b) Preparation of 6 - oxo - bcnzo(b]- 
benzofurano[2, 3 - cjoxcpinc (Formula 
11) 

In a 10-liue flask equipped with a siirrcr 
and a dropping-funnci, 142 g. of the rccrystal- 
25 Used 3 - phenoxy - methyl - coumarilic acid 
prepared as described in (a) were suspended 
in 1000 ml. of ihionyl chloride containing 2 
m). of dimethylformamidc. 

The suspension was stirred for 24 hours 

30 at a temperature of 20^C., which gave a clear 
solution. The thionyl chloride was then 
evaporated under vacuum and the solid resi- 
due, comprising 138 g. of 3 - phenoxymethyl - 
coumarilic acid chloride, was dissolved in 

35 1820 ml. of dichlorocthane. 

The soluuon so obtained was poured 
through the dropping-funnci into a flask to 
which 255 g. of stannic chloride dissolved in 
1820 ml. of dichlorocthane had been prcvi- 

40 ously added. During this operation, the tem- 
perature was maintained at — 5°C., after 
which it was brought up to between —5 and 
O^C. for 1 hour and finally to 20<^C. for 
20 hours. 

45 At the end of this time, the temperature 
was reduced and maintained at 0°C., and a 
5% aqueous solution of hydrochloric acid was 
added in order to decompose the organic com- 
plex so formed. The organic soluuon ob- 

50 lained was decanted, washed with water, then 
with a 2% aqueous solution of potassium 
carbonate and again with water. The organic 
fracdon was dried over anhydrous sodium 
sulphate and tlic solvent was evaporated under 

55 vacuum \o give 111 g. of crude 6 - oxo - 
benzo[b]bcnzofurano[2, 3 - c]oxepine. This 
crude product was recr>*stallised in 350 ml. of 
tetrahydrofuran, which provided a first frac- 
tion of 60 g. and a second fraction of 10 g. 

60 of pure 6 - oxo - benzo[b]benzofurano[2, 3 - 
e]oexpine, mehing at 152^C. (Yield: 587o). 

By using the procedure described above but 
with different starting produas correspond- 



Compound 
8 - methyl - 6 • 
[b]furano[2, 3 - 
- chloro - 7, 9 

0X0 - benzo[b]benzofurano[2, 
3 - ejoxepine 
8 - chloro - 6 • oxo - benzo- 
{b]ben2ofurano[2, 3 - ej- 
oxepine 

8 - mcthoxy - 6 - oxo - benzo- 
[b]benzofurano[2, 3 - ej- 
oxepine 

8 - methyl - 6 - oxo - 2 - mcth- 
oxy - bcn2o[b]benzofuranof2, 
3 - ejoxepine 

8 - methyl - 6 - oxo - 2 - 
chloro > benzo[b]benzofurano- 
[2, 3 - ejoxepine 



(c) 



Melting 
point 

209—210 



264—265 



65 



70 



255—257 75 



I43_I44 



199 



244 



Perparaiion of 6 - (3 - dimeihylamino- 
propyl) - 6 - hydroxy - benzo[b]- 
benzofuranor2, 3 - ejoxepine (formula 
HI) 

In a 250 ml.-flask equipped with a vertical 
condenser, a dropping-funnel, a dip thermo- 
meter and a stirrer, 1.5 g. of magnesium 
turnings and a crystal of iodine were heated 
until vaporizadon of the iodine and then 
cooled, after which 20 ml. of dry tctrahydro- 
furan were added. 

The mixture was heated under reflux and 
a solution of 0.2 g. of ethyl iodide in 5 ml. 
of diy tcfrahydrofuran was allowed to flow 
into the reaction medium. When the reac- 
tion started, a soludon of 6.2 g. of y - di- 
mcthylamino - propyl chloride dn 20 ml. of 
dry teirahydrofuran was added and the mix- 
ture so obtained was heated reflux undl the 
complete disappearance of the magnesium turn- 
ings. The reaction medium was then cooled 
in an ice-bath, after which there was added 
thereto a soludon in 45 ml. of tetrahydrofuran 
of 7 g. of 6 - 0X0 - benzo[b]ben2ofunino- 
[2^ 3 - ejoxepine prepared as described in 
(b). 

The reacuon mixture was allowed to sund 
for 20 overs at a temperature of 20^C, and 
was then poured into a saturated aqueous 
solution of ammonium chloride maintained at 
a temperature of 5°C. 

The mixture was extracted with ether and 
the organic poruon was washed with water 
and dried over anhydrous sodium sulphate. 
After evaporation of the solvent, 9.4 g. of 
crude product were obtained which, after re- 
crysullisation from dsopropanol, provided 6.7 
g. of pure 6 - (3 - dimeihylaminopropyl) - 
6 - hydroxy - benzo{bJbcnzofurano[2, 3 - ej - 
oxepine, melting at 1600C (Yield: 71 7^). 

By following the procedure desaibed above 
but using the appropriate halogenomagnesium 
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90 



95 



100 



105 



no 



115 



120 



125 
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168 —169 



164 —166 



organic compound and the requisite com- 
pound of formula II the oxepines of formula 
III listed hereunder were prepared: 

Melting 

5 Compound point °C. 

6 - (3 " piperidanopropyl) - 6 - 
hydroxy - benzo[b]benzo- 
furano[2, 3 - e]oxepine 162 — 163 

7, 9 - methyl - 8 - chloro - 
10 6 - (3 - dimethylamino- 
propyl) - 6 - hydroxy - 
bcnzo[b]benzofurano[2, 3 - 
ejoxepine 
7, 9 - methyl - 8 - chloro - 
15 6 - (3 • dimcthylamino - 2 - 
methyl - propyl) - 6 - hy- 
droxy - ben2o[b]benzo- 
furano[23 3 - e]oxepine 
7, 9 - methyl - 8 - chloro - 
20 6 - (3 - piperidino - propyl) - 
6 - hydroxy - benzo[b]ben20- 
furano[2j 3 - ejoxepine 110 — 111 

8 - mothyX - 6 - (3 - dimethyl- 
aminopropyl) - 6 - hydroxy - 
25 benzo[b]ben2ofurano[2, 3 - 
e]oexpine 
8 - methyl - 6 - (3 - dimethyl- 
aminiy - 2 - methyl - 
propyl) - 6 - hydroxy - 
30 benzo[b]benzofurano[2j 3 - 
e]oxepine 
8 - chloro - 6 - (3 - dimethyl- 
aminopropyl) - 6 - hydroxy - 
bcnzo[b]bcnzofurano[2, 3 - 
35 ejoxepine 

8 - cWoro - 6 - (3 - dimeihyl- 
amino - 2 - methylpropyi)- 
6 - hydroxy - benzo[bjbaizo- 
furano[2, 3 - ejoxepine 



Compound 
8 - methyl - 6 - (3 - dimethyl- 
aminopropyl) - 6 - hydroxy - 
2 -methoxy-ben2o[bjbcn2o- 
furano[2^ 3 - e]oxepine 



Melting 40 
point ^'C 



151 —152 45 



146 —147 



181.5—183 



153 —154 



173 _174 



(d) Preparation of 6 - (3 - dimethyl- 
aminopropylidene) - benzo[b]benzo- 
furano[2, 3 - ejoxepme and it fuma- 
rate (formula I) 
In an Erlcnnieycr flask 6.2 g. of 6 - (3 - 50 
dimethylaminopropyl) - 6 - hy^oxy - benzo- 
[bJben2ofurano[2, 3 - ejoxepine prepared as 
described in (c) were dissolved in 108 ml. of 
a 10% aqueous solution of sulphuric acid. 
The solution so obtained was heated to boiling 55 
point for 15 minutes. After cooling, 100 mL 
of chloroform were added and the solution 
was made alkaline with a 5% solution of 
sodium hydroxide. The solution was then 
extracted with chlorofonn, washed with water 60 
and dried over anhydrous sodium sulphate. 
The solvent was evaporated and the result- 
ing oily residue composed of 6 - (3 - di- 
methylarainopropylidene) - benzo[bJbenzo- 
furano[2, 3 - ejoxepine was then direcdy 65 
treated with a solution of fumaric acid in 
isopropanol to give 6.5 g, of 6 - (3 - di- 
methylaminopropylidene) - ben2o[bJbenzo- 
furano[2, 3 - ejoxepine fumarate. (Yield: 
85%). The fumarate had a melting point of 70 
160°C. when recrystallised from isopropanol. 

The oxalate of the same compound has a 
melting point of 148 — 151<^C. 

Following the method described above, the 
following compounds of formula I were pre- 75 
pared from the appropriate compound of 
formula III. 



80 



85 



90 



95 



100 



Compound 

8 - chloro - 7, 9 - methyl - 6 - (3 - di- 

methylamJnopropyltdene) - benzo[b]benzo- 

fuTano[2j 3 - ejoxepine 
8 - chloro - 6 - (3 - dimethylaminopropyl- 

idene) - benzo[b]benzofurano[2j 3 - e]- 

oxcpne 

8 - methyl - 6 - (3 - dimethylaminopropyl- 
idene) benzo[b]benzofurano[2j 3 - ej- 
oxepine 

8 - methoxy - 6 - (3 - dimethylaminopropyl- 
idene) • benzo[bjbenzofurano[2, 3 - ej- 
oxepine 

8 - methyl - 6 - (3 - dimethylaminopropyl- 
idene) - 2 - methoxy - benzo[b]beQZO- 
furano [2, 3 - ejoxepine 

6 - (3 - dimethylamnno - 2 - methyl - pr<^yl- 
idene) - benzo[bjbenzofurano[2, 3 - ej- 
oxepine 

8 - chloro - 7, 9 - methyl - 6 - (3 - dimethyl- 

amino - 2 - methyl - propylidene) - benzo- 

[b]bcn2ofurano[2, 3 - ejoxepine 
8 - methyl - 6 - (3 - dimethylamino - 2 - 

methylpropylidene) - benzo[bjbenzofurano- 

[2, 3 - ejoxepine 



Melting point ^C. 
167—170 oxalate 
179—180 oxalate 
160 — 162 oxalate 
125—128 oxalate 
118—122 oxalate 
208—210 oxalate 
196—197 oxalate 
162 — 163*5 oxalate 
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Compound 

6 - (3 - piperidinopropylidcnc) - benzof b]- 

benzofuranoI2, 3 - e]oxepine 
8 - chlorc^ - 7, 9 - meihyj - 6 - (3 - piper- 

icdinopropylidene) - benzo[b] benzof urano- 

(2, 3 cjoxepine 
8 - chloro - 6 - (3 - piperidinopropyJidcne) - 

benzo[b] benzof urano [X 3 - e]oxepine 
8 - meihyl - 6 - (3 - pipcridiuopropyJidene) - 

benzo[b]benzofurano[2, 3 - ejoxcpine 
8 - meihoxy - 6 - (3 - piperidinopropyl- 

idene) - benzo[b]benzofurano[2, 3 - cj- 
oxepine 

8 - meiliyl - 6 - (3 - piperidinopropyl- 
idene) - 2 - methoxy - benzo[b]benzo- 
furaQo[2, 3 - cjoxepine 

8 - chloro - 7, 9 - methyl - 6 - [2 - (N - 
meihyl - 2 - piperidyl)eihylidcnc] - benzo- 
[b]benzofurano[2, 3 - e]oxepine 

6 - [(N - meihyl - 3 - pipcridyl) - meihyl- 
idcne] - benzof b]bcnzofurano[2, 3 - e]- 
oxepine 

8 - Methyl - 6 • I(N - meihyl - 3 - pipcridyJ> 
methyli'denc] - bcnzo[b]benzofurano[29 3 - 
ejoxepine 

8 - methyl - 6 - [(N - methyl - 3 - piper- 
idyl) - methylidenej - 2 • mcihoxy - benzo- 
(b]benzofuranoI2, 3 - ejoxcpine 

6 - [3 - (N - meihylpiperazino) - propyl- 
idene] - benzo[b]benzofuranof2, 3 - cj- 
oxepine 

8 - chloro - 7, 9 . methyl - 6 - f3 - (N - 

meihylpiperazino) - propylidene] - benzo- 

[b]benzofurano[2, 3 - cjoxepine 
8 - methvl • 6 - [3 - (N - methylpiperazino)- 

propylidene] - benzo[b]benzofurano[2, 3 - 

ejoxcpine 

8 - methyl - 6 - [3 - (N - meihylpiperazino) - 

propylidene] - 2 - methox>' - benzo[b]- 

benzofurano[2, 3 - ejoxcpine 
8 - methyl - 6 - [3 - (N - meihylpiperazino) - 

propylidene] - 2 - chloro - benzo[b]. 

benzofurano[2> 3 - ejoxcpine 



Melting point *^C. 

199— 201 oxalate 

210 — ^211 oxalate 
208—210 oxalate 
192—193 oxalate 

213—214 oxalate 

200— 202 oxalate 
185—186 oxalate 
203—206 oxalate 
232—234 oxalate 

245— 249 oxalate 

246— 250 dihydrochloridc 
147—249 dih>'drochIoridc 
250—252 dihydrochloridc 
261—263 dihydrochloride 
268—270 dihydrochloride 
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Example 2 
Tablets were prepared by granulating and 
compressing the following ingredients in ac* 
cordance with known pharmaceutical Tech- 
niques: 



WHAT WE CLAIM IS: — 

1. Benzo[b]bcnzofurano[2, 3 - cjoxepine 
derivatives represented by the general for- 65 
mtila: 



Ingredient 

6 - (3 - Dimeihylaminopropyl- 
idene) - benzo[b]bcn2o- 
furano(2, 3 - ejoxcpine fuma- 
rate 

Milk sugar 

Com starch 

Gelatine 

Alginic acid 

Talc 

Silicic acid 
Magnesium stearate 



Mg. per 
cablet 



40 
100 
43 

5 

4 

6 

1 

1 

200 mg. 



and pharmaceuu'cally acceptable acid addi- 
tion salts thereof, wherein R, represents P - 
dimethylaminoethyl, - dimethylaminoiso* 70 
propyl, - pipcridinoethyl, ^ - (4 - methyl- 
pipciazmo) - ethyl, (1 - methyl - 2 - piper- \ 
adyl) - methyl or 1 - methyl - 3 - pipcridyl; 
R* represents hydrogen or methyl; R, repre- 
sents hydrogen^ chlorine^ methyl or methoxy; 75 
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R4 represents hydrogen or methyl and R5 re- 
presents hydrogen, chlorine or methoxy. 

2. 6 - (3 - Dimethylaminopropylidene) - 
benzo[b]benzofurano[23 3 - e]oxepine and its 
pharmaceutically acceptable acid addition 
salts. 

3. 6 - (3 - Piperidinopropylidene) - bcnzo- 
[b]ben2ofurano[2, 3 - e]oxepine and its phar- 
maceutically acceptable add addation salts. 

4. A compound in accordance with the 
general formula defined in Claim 1 and phar- 
maceutically acceptable acid addition salts 
thereof, as described in the foregoing Example 
1. 

5. A pharmaceutical composition comprising 
a compound or pharmaceutically acceptable 
add addiuon salt thereof as claimed in Claim 
1 in association with a pharmaceutical car- 
rier therefor. 

6. A pharmaceutical composition compris- 
ing 6 - (3 - dimethylaminopropylidene) - 
ben2o[b]benzofurano[2, 3 - e]oxepine or a 
pharmaceutically acceptable acid addition salt 
thereof in association with a pharmaceutical 
carrier therefor. 

7. A pharmaceutical c(Mnposition comprising 
6 - (3 - piperidinopropylidene) - ben2o[b]- 
bcnzofuraDo[2, 3 - e]oxcpine or a pharma- 
ceutically acceptable acid addition salt there- 
of in association with a pharmaceutical car- 
rier therefor. 

8. A composition as claimed in Claim 5, 
6 or 7, made up in a dosage form adapted 
for the desired mode of administration. 

9. A composition as claimed in Claim 8, 
wherein the dosage unit is in a form suitable 
for oral administration. 

10. A pharmaceutical composition substan- 
tially as described in the foregoing Example 
2, 

. 11. Process for preparing a ben2o(b]ben20- 
furano[2, 3 - e]oxepine derivative in accord- 
ance widi Qaim 1^ which comprises reacting 
a 6 - hydroxy derivative represented by th^ 
general formula: 




which^ if destredj can be reacted with an 
appropriate organic or inorganic add to pro- 
vide the required pharmaceutically accept- 
able acid addition salt. 

12. Process according to Qaim 11, where- 
in the 6 - hydroxy deuivative is prepared by 
reacting in a suitable ether a 6 - 0x0 - benzo- 
[b]benzofurano[2, 3 - e]oxepine represented 
by the general formula: 




55 



wherein Ki, Rs^ R4 and Rg have the 
same meanings as in Claim 1^ with a de- 
hydrating agent to form the required benzo- 
50 [blben2ofuranot2, 3 - e]oxepine derivative 



60 



wherein R-, R3, R* and Ro have the same 
meanings as in Claim 1^ with a halogeno- 
magnesium organic compound of the general 
formula : 

HalMg— CHo— R, 65 

wherein Hal represents chlorine or bromine 
and Ri 1ms the same meaning as in Claim 
1, to foim a magnesium organic derivative 
which is hydrolysed 10 form the required 
6 - hydroxy derivative. 70 

13. Process according to Claim 11 or 
12, wherein the ether is selected from tetra- 
hydrofuran, diethyl ether, propyl ether, iso- 
propyl ether and butyl ether. 

14. Process according to Claim 11, 12 75 
or 13, wherein the dehydrating agent is a 
strong add or an inorganic or organic add 
chloride. 

15. Process according to any one of Claims 

11 to 14, wherein Ri represents - dimethyl- 80 
aminoethyl and R,, Rr^, R, and R5 all repre- 
sent hydrogen. 

16. Process according to any one of Claims 
11 to 14, wherein R^ rej^esents j8 - piper- 
idinoethvl and R^, R5, R, and Ro all repre- 85 
sent hydrogen. 

17. Process for preparing a benzofbjbenzo- 
furanoI2, 3 - eloxepine derivative in accord- 
ance with Qaim 1^ substantially as described 

in the foregoing Example 1. 90 
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